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FOREWORD
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The research roportod herxe was performed jointly by the Army
Rosearch Institute, Fort Benning and Fort Hood Fleld Units. It is
part of an ongoing program of research directed toward development of
cost effective mothods for individual and collective training. This
program includes vesearch on multiple aspects of the design, develop-
mant, evaluation, and integration of cost and training effective
training systems for the Army.

This report presents results of questionnaires administered to
cadre during the Rifle Laser (RL)/Rimfire Adapter (RFA) Evaluation ;
conducted by the Training and Doctrine Command (TRADOC) Combined Arms :
Tost Activity (TCATA} at Fort Jackson, $.C., during the spring of
1977. Tho questionnaires were designed and administored in response
to a request by the U.S5, Army Infantry School (USAIS) for support of
the TRADOC-sponsored field test. The support was provided as part of
the Training Bffectiveness Analysis, a training developments project
for M16Al rifle marksmanship sponsored by USAIS., Additional tost
support provided by ARI included preparation of the Outline Test Plan
and experimontal design used in the teat, review and wonitoring of
teat guality control measures on behalf of USAIS and consultation to
TCATA on data interpretation and preparation of thoir final rxeport,

The RL/RFA test was & comparative evaluation of the training
effectiveness of two trainiug devices under conditions involving the
uge of four different amounts of ammunition. TCATA has reported thoir
analysis of the training effoctiveness of the devices based.on trainee
performance data (TCATA Tast Roport FM 364n). The cuxrent report sup-
plements the TCATA report, providing a sunmary of tho cadre's evalua-
tions of the training devices and opinions on related rifle marksman-
ship issues. A subsaquent ARI raport will present the trainee‘s
evaluations of the two training devices. This and other ARI research
in support of the N16Al Training Kffactiveness Analysis has been
graatly facilitated by persomnel in the Directorate of Training
Davolopments, USAIS, particularxly NAJ John Callaway.

Substantial assistance was provided by $P5 James Viney during
the data reduction and analysis phases of this project. HWAJ Charles
Woodruff and his staff in the Rifle Lamexr/RFA Evaluation Directorate
adniniaterad the questionnalres. All automatic data processing (ADP)
data was done at TCATA. Ny. Jack Norris, Nr. James Rirksoy, and
Na. Gale Shull from the ADP section at TCATA provided responsive

support.




Tha project was conducted as part of Army Project 2Q763731A773,
FY 76 Work Program, and RDTE Project 20Q763743A773, FY 77. It was
directly responsive to the requircments of the USAIS and TRADOC.

A\ N

(oL e

JOSHPH REIDNER
Theunical Director (Designate)

i B 5 ekl

.

PRSI




ARt

CADRE EVALUATIONS OF THE RiPLE LASKER AND RINFIRE ADAPTER
RIFLE MARKSMANSHIP TRAINING DEVICES

BRIBEF

Roquirements:

To dotormine the attitudes of cadve toward the Rifle Laser (RL)
and Rimfive Adapter (RFA) rifle marksmanship training devices.

Procedure:

Piotest and postteat questionnatrea were given to 71 male and
fomale officers and nonvommissioned officers (NCOs) who pavticipated
in the Rifle Laser/Rimfive Adaptor teat at Fort Jackson, $.¢. {(apring
of 197711 Respondonts vepresentod both Banic Rifle Markamanship (RRM)
comriteoe group cadre and company cadre.  Topics addvosded wore the
contont: of BRM, an evaluation of the RPA, an evaluation of the R, and
background information an the vespondonts.

Findings:

In contrast to opinions obtained during the Basic Ritle Marka-
manship Tont (spring of 197¢), cadre now consider the 37«hour, 34-
vound BRN provvas of {ngtruction gonerally to be adequate in hours of
instruction and number of rounds tired. They aluo now accopt a 5,2=om
shot gvoup sizo as an appropriate standard tor seroing tho Mle vrifle.

The RFA was ovaluated very positively and vecomnended tor adop=
tion {n the Marksmanahip Pundamentals phane of rifle mavksmanahip
training. A nokable problem with the RFA, howover, was an unaveept=
able tvequency of woapon malfunctions. -

The ovaluation of «the Rl was declidedly wore wmixed, and {tn
training offoctivonoas was not judyed to be oguivalent to that of
Hve fire. ‘Thore wan conslderable disagrocment over the aceuvacy
and sighting characteristics of the RL versua the Mid vifie,  chavae-
toviaticr that wore frequently porcoived to present tratning dinad-
vantagus were lack of vovodl and noeise, fnability to determing the
location of misson, and & triguey sgqueese that differed from that of
the N16 vifle.  Cadre wore also concoranod about lensor satety
consciousiions among traineos who train with the R,




CADRE EVALUATIONS OF THE RIFLE LASER AND RIMFIRE ADAPTER
RIFLE NARKSNANSHIP TRAINING DEVICES

BRIEF

Requiremants:

To determine the attitudes of cadro toward the Rifle Laser (RL)
and Rimfire Adapter (RFA) rifle marksmanship training devices.

Procedure:

Protest and posttest questionnaires wore given to 71 male and
fewale officors and noncommissioned officers {(NCOs) who participated
in the Rifle Lasexr/Rimfire Adapter test at Foxrt Jackson, §.C. (spring
of 1977). Respondents representad both Basic Rifle Maxksmanship (BRM)
committes group cadre and company cadre. Topics addressed were the
content of BRM, an avaluation of the RFA, an evaluation of the RL, and
background information on the respondents.

Findinga:

In contrast to opinions obtained during the Basic Rifls Narks-
wmanship Test (apring of 1976), cadro now consider the 37-hour, 334-
round BRN program of instruction generally to be adequate in hours of
ingtruction and number of rounds fired, They also now accept a 5.2-cm
shot group size as an appropriate standard for seroing the M6 rifle,

The RFA was evaluated very positively and rocommended for adop=
tion in the Marksmanship Fundamentals phase of rifle marksmanship
training. A notable problem with the RFA, however, was an unaccopt-
able frequency of weapon malfunctions.

The evaluation of .the RL was decidedly more mixed, and its
training offectiveness was not judged to be equivalent to that of
live fire. There was conslderable disagreemont over the accuracy
and sighting characteristics of the RL versus the M6 rifle. Charac-
teristics that wore fraquently parceived to presont training disad-
vantages were lack of recoil and noise, inability to determing the
location of misses, and A trigger squeeze that diffored from that of
the N16 rifle. Cadre wero also concernad about lessor safoty
consclousnees among trainees who train with the WL,
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vtilization cf Pindings:

The data in this report should serve as input to decisions
concerning fielding either the RFA or the RL. They should also be
used when considering design modifications to either device. The
data also have relevance to research and development projects on
similar training devices, such as the Marksmansh’p and Gunnery Laser
Device (MAGLAD).
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CADRE EVALUATIONS OF THE RIFLE LASER AND RINFIRE ADAPTER
RIFLE MARKSMANSHIP TRAINING DSVICES
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CADRE EVALUATIONS OF THE RIFLE LASER AND RIMFIRE ADAPTER
RIFLE MARKSMANSHIP TRAINING DEVICES

BACKGROUND

Currently, during Basic Training all Army recrults receive rifle
marksmanship training with the M16Al rifle using 5.56mm ammunition.
The present Basic Rifle Marksmanship (BRM) Program of Instruction
(POI) requires 334 rxounds cf 5,56mm ammunition per trainee (USAIS,
1577a) . At an approximate cost of 8¢ per round, BRM entaiis an annual
axpenditure of approximately $6 million for ammunition in the training
bagse (USAIS, 1977b). Additional ammunition costs are incurred during
the Combat Indoctrination phase of Basic Training, in Advanced Indi-
vidual Training courses, and in unit training activities.

The Rifle Laser (RL) and Rimfire Adapter (RFA) tralning devices
offer the potential for significantly reducing the amount of 5.56mm
ammunition consumed annually durling the firing of the MI6AY rifle.
These tralning devlces could concelvably be fired as gubstitutes for
some or all of the firlag of 5,56mm ammunition, thereby reducing
the training costs without reducing the overall effectiveness of
marksmanship training,

The RL device was developed by the U.S. Army Tralning Support
Center., It consists of a narrow-beam laser mounted un a demilitarized
M16 rifle., It also includes a battery power source and a triggsr-pull
counter located within the stock., The gallium arsenide laser assambly
is positioned externally on the top of the barrel, flush against and
below the front sight. Each time the trigger is pulled, a discrete
burst of laser energy is emitted from the device. The RL is fired at
targets that have laser sensorxs arrangad in such a way that the firer
nust assume the same sight picture with the RL that he would normally
agsume with tha HM16AL rifle firing 5.56mm ammunition in ordex to ragis-
rer a hit on a target (NTEC, 1977). The RL is individually zeroed,
i{.a,, the laser i3 adiusted so that the point of aim and strike of the
laoar beam coincide for sach scldler (Woodruff et al., 1977.

The RFA permits the firing of .22 caliber ammunition by the MI6AL
rifle in place of 5.56mm ammanition. In contrast to 5.56mm ammunition,
.22 calibey ammunition costs approximataly 1¢ per round (TRADOC, 1976).
The RFA conaists of a replacement bolt for the standax{ M16 bolt assem-
bly and a magarzine adaptor that fits inside the standard MI6 magazine.
Previous resaarch has shown that the flight characterxistics of .22
caliber wsunds firved from the MI6Al rifle using tne RFA are virtually
ldentical to tha f£light characteristics of 5.56mm rounds fired from
the M16Al rifle out to a distance of 42 maters {Oliver and Venti,
1975) .
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Both rifle marksmanship lasers and the RFA have undexgone prior
training affectivensas evaluations. HumRRC (1971a,b) tested an RL
in both the institutional and unit training environments, but tost
design and equipment problems produced inconclusive test results,
Another test with an RL system was conducted in 1976, again producing
inconclusive results (Fort MoClellan ATC, 1976) . The U.S. Army Infan-
try Board (Qliver and Ventid, 1975) evaluated the RFA for use in indi-
vidual gkill training in the unit training environment and found it to
ba an effoctiva device for use in vefresher training. The Infantry
Board recommended that the RFA be used for firing against targets at
ranges out to 75m and concluded that RFA was well suited for use in
the Markasmanship Fundamentals phase of training, including Battle
Sight Zero. That test, howaveyr, did not directly evaluate the use
of the RFA for initial skills training during BR .

In the spring of 1977 the U.S. Ammy Training and Doctrine Command
Combined Amms Tost Activity (TCATA) conducted the Rifle Laser/Rimfire
Adapter Evaluatlon at Poxrt Jackson, 3outh Carolina. The purpose of
tho test was to evaluate tho training effectiveness of the RL and RPA
in BRM training., Six male and two female Basic Training companios
participated in the teat. 7Three of tho principal variablos were use
of a training device during t-s Markaemanship Fundamentals and Battle
Sight %ero phases of tralning, use of a training device during the
Field Five and Rocord Fixe phases of training, and the number of rounds
£ired during the Field Fire and Recoxrd Fire phasos of training. The
tast used a factorial design through which all poasiblo combinations
of thc thrae variables Wero svaluated. During the Kaxksmanship Funda-
mantals and Battle Sight Zoro phasas of training, some trainees uged
the R16A) rifle with the RFA, uming .22 callbay ammunition, while other
trainoos usocd the MIGAL vifle with S5.56mm ammunition.  Likewise, duxing
the Fleld Pire and Record Flre phasos of tralning, soma trainees waod
the RL while othor trainces uaed the MIGALl rifie with 5.56ma ammunition.
Also, during thu Fleld Fire and Record PFire phaves of training, tvaincas
tired one~half, one, or four timee the vurrent azuthorized numbar of
rounda (158 rounds). Xn addition, some trainces wont directly from the
Battlw Sight Zero phzse of trairing to the posttast Record Five. In
offeot, thens traineey fired moro rounds during the Field Fire and
Racord Fire phasea of training. Following theilr presoribad training
progeam, all trainees fixed a posttest Recoxd Firo using an N1GAL rifle
with §.56mm ammunition.

PURPOSE

The purpoas of this report ia to present the results of an evalua-
tion of the cadre's expressed opinions and attitudes toward the RL and
RFA durdng the Rifle Lasex/Rimfive Adapter Rvaluation. This report is
based upon the rasults obtalnad from pratraining and posttraining
queationnalren. The pressnt report supplemeants the TCATA Rifle Laser/
Rimfive Adaptar Bvaluation test report. The TCATA xeport focuses on
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tyalnee perfornance dava and haidware veliabllity but doew nob
fovmally addivesn usey ateituded.

NEEROD

Pratort and poattert questionnalyeu wery adminiatered to 11 cadve
nembers,  The najonity of ltews were in an cbjective forwmat) there
weve waie openrended cotment. Ltews {n the posttest questionnaire, i
Tapive addrenwed wera the vontent of BRN, an evaluation of tha RPA, an i
svaluation of the Ru, and bavkuyvound information on the vespondenta.
Rawpondents vepresanted BRN Comidttee Qrowp and company cadre.

B e Tt B,
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CONQLUS TONS

Cpnbang, of e tradalig

Hupher of Roundas  In geneval, the cadve believed that the nwbhay o
of hourd and rounde provided foy aetruetton by the ¥shour 11 vave ——- P
fabout wight"  vut of weven ypleatlons that pertained to the adaguacy ;
of ours and vonndte wchadided dn the Wehour WL, five onhdbived ata-~ i
timtioally aignd fleant pretout=poatteat changos,  1n thews cares apinion o
shiftad Bram aylng the M1 needed “siiohtly wore® hours and vounde to
aapiny the PO) waa “about eight," the cadre alan judged oneshalf the
vounde authoriagad by the 37-hour POT 0 be tou fuw and four tiwes to Le
LO0 WAy,

E
5

Thess vesulte inddoeate that the cadve found the amount ot funteuee
tlan glven dueing the d7=hwour REN POT Lo be adwguate,  Opdndon daka
vodlaoted fvam cadre duelig the vonduot of the BRN Teat, however,
vevoaled & dtveng bellef that the dhour MU providad an {naduguate
nwber of howrd and rounda fov Dmtvuetion (tlevney & Cavtney, WD, :
Recange both wate of data wore colleoted frun vadve ab Fart dackeon, 1
Sty this dhange n oplndon rugueste that exparbance with the Yhadwour [
PO paobablly haw pronoted te acoeplanve amany the tvalnoya,  Thia
amlurion te vonddsetent with the preteat=poatteat attituddnal shitte
noted above,

tanaiatont with the WRN Pest data, the cadre judged the tine
muvided for fnrtructton dn the dechantval Mvatning and Navkamanantip
Fandanentala phases of tralntng to be sopewhat leda adeguate than the
tlue pauvided for Plold PIre and Revordt e, Mhils judubent vafleote
the volative lmporvtanve plaved on theee blocks of Lnwtiruetion by the
vadrs (Tlevaey and Cavtuay, 19TH .,

ot Geoup dlped T the poatteat queationnaire, sy of the vadee
voepoided that a $.3«cm edvode wan an appuopriate atandant for uwe in
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roxoing tho MG ritle.l only 9% of the vespondents to the RL/RFA
quastionnaives stils favored the old standard of 3.0 cm. Tals
figure compares to 45% of the cadre who favored the 3.0-cm standard
at the ond of the BRN Test (Tierney & Cartner, 1977).

Evaluation of the Rimfire Adaptey

Txaining Bffeotiveness. The cadre liked the RFA for ugo in BRM
training) in fact, 73% of the respondents vecommended its adoption,
Phiyaical difforences batwaen firing the M1¢ with 35,56mm ammunition
vorsua the RFA with .22 calibexr ammunition were not judged to have
nagutive offects on training. Some of the diffevences batwoen firing
5.56mm and .22 caliber ammunition ware that the .22 caliber ammunition
produced "woderatoely less" nulse and recoll. Also, seroing the Ml6
rifle with the RFA and .22 caliber ammunition was perceived as “"slightly ;
lesa difficult” than aarolny the M16 with 5.56mn anmunition, PFive cadre :
wonbors conmented that they consldered firing %,5cmm ammunttion to ba
wore tealistie. Flve othera, howevar, commontod that the lesser noise .
and revoil of the .27 caliber produced less fear in traineca and a E
stronger tendancy for tyaineer to correctly apply rifle marksmanship
ahille, IWelve others stated that the lowor nolse and/or recoll wore . l
advantagoous but did not explain this optnion,

The training effectivences of the RFA with .32 caliber awwmition o
and tho M16 with 8. 5Gmn anwanition in the Mavksmanship Fundamentals b i
and Battle Sight Bevo phaaes of instruction ware rated as oquivalent. . E
Rogardloss of ammunition type uaed, the cadio belloved that I8 rounds ;
wore “about right* for Battlo slght fero and that the typical tralneo i .
was "falrly sure to mero” his N1G rifio.  The RPA was rated “about the S
sawa® for teaching Markmmanship Pundamentals au tesching with 8,56
ammuni tion, and vegquivementa for veinforvement training were viewed :
ag approximately aqual in the two casas. Cadre balieved use of the
REPA would hava "no effect,” eithaer positive or negative, on traines .
wotivation, BEighty-four percent of tha raspondents believed traineos ) .
could transfer thefr tralning from the RFA to firing %.56mm ammuni« c l
tion, Finally, the cadve ratad the accuracy, at 25 m, of tho N6 B i
rifle with the RFA and .22 calibor ammunition as tha same as the § :
acvcuracy with 8, 56mm ammmition.  Acgording to 2% of the responcdonts,
the alming points wexe the oame,

Nalfunctions. The primary problem with the RFA noted by the
cadre wWas an unaces; ule frequency of jamaing ant feoding problewms.
Savanty-nine psrcent of the cadre said theae problems increased {n
froquency when the RFA was usod. Such problems were “very much

l'x*hh nav standard wan implemanted for Ammy-wide ume (USAYS, 1977a)
oh the basis of data collected during a aide test to the BRN Test
(USAIS, 1976).
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moxe" frequent in the opinion of 33% of the respondents. This judg-
ment was affirmed in the comment items, where weapon malfunctions
were the most frequent negative criticism of the RFA.

e S SN

Bvaluation of the Rifle Lasex

R

Training Effgctiveness. The cadre did not like the RL for use
in BRM training to the same degree they liked the RFA, For example,
it was "“slightly worse" for use in Fleld Fire tralning than use of
the M16 rifle with 5,.36mn ammunition. Similarly, the RL was “slightly
4 bad" for use in Record Fire qualification. These attitudes existed
at ¥ prior to tha test and were not changed by training axperience with the
ol & Rl system, Fifty-seven percent of tha cadre recommended use of the RI
during Field Fire training, and only 38% recommended its uge in Record
Flre, If scaled~down rangoes were available at the unit, 58% gaid they
would use the RL for yeinforcement tralning.

R i e

sixrty-four percent of the cadre believed trainaes trained with the !
RL could wuccessfully transfer theiy training to the M6 rifle, firing
5.56mm armundtion. They also beliaved, howaver, that traineses raceiving
training with the RL would do “slightly worme" on Record Fire with the
H16 rifle and 5.56mé ammunition. This opinion was consistont with the
test results reported by TCATA (Woodruff et al., 1977), which wurc based
on Racoxrd Fire parformanses. Tha cadre expressed a similar opinion in
response to qusetions concerning confidence that trainees could hit tar-
gets at various rangea. For example, for the 25-200-w range band, they
belleved that soldiera txained with the NI6 and 5.56me amsunition ware
more likely to hit man-sieed taxgets firing the N16 with ball ammunition
than ware soldisrs trainad with the RL.

Prioxr to the test, the cadxe ballsved thoss trained with the R
would require wore raeinforcement training than those trxained with the
N16 rifla firing 5.56mm ammunition. After the test, however, the need
for reinforcement tralning was percaived to bs about equal vagardlaese
of whether training occuxred with the RL oy the N16 rifle. Tho number
of xounds oy trigger pulls required for effective training with the RL
and with the N6 rifle and 5.56mun ammunition wers also judged to be
“about the same." Similaxly, no differences wexe sean in oase of cone
duoting RL varaus live Firs training, nor did use of the RL seem to
have differential effecta on trailnee motivation.

As tho proceding paxagraphs show, the evaluation of the training
effactiveness of the RL was dacidedly mixed.

Charactexistiue of tho Rifls Lamer. The cadrs found the acouvacy
of the RL "ahout the wane® as accuracy of the M6 fixing 5.56mm amnu-
nition., There almo wers no pexcaived differercss in difficulty of
sighting the two systems. Ythae aiming polnts wexe nut the same,




however, according to 37% of the cadre; 12% were not certain whether
the aiming points were the same. The cadre believed it was "slightly
less difficult” to hit targets with the RL than with the M16 firing
ball ammunition. Firing the RL was judged to be “slightly unrealis~
tic"; this opinion had changed from pretest opinions, when the cadre
anticipated the RL would be "moderately unrealistic." Forty-one per-
cent of the cadre believed differences in trigger squeeze between the
RL and the M16 would make it harder for the RL-trained soldier to fire
the M16 with ball ammunition. The RL was judged to be lighter than
the Mlé. This response was midway between "about the same" and
"slightly lighter."” Balance of the RL was rated as "about the same"
as balance of the Ml6.

Comments., Because the cadre's ratings of the RL were somewhat
equivocal, thelr comments provide important additional infoimation in
the subjective evaluation of the RL gystem. The most frequently noted
"like" (approval) was that the system was quieter (11 out of 71 respon-
dents offered this comment). Presumably this perceived advantage is
relatad to the opinion that the RL system helps the trainee gain con-
fidence with the weapon. Twenty cadre members, however, said they did
not like the Ri's lack of noise and recoil. Eight respondents noted
the inability to determine location of misses with the RL, and §
respondents stated trainees were less suafety-conscious with the RL
(see Table 14 for other comments). The most frequently recommended
improvement for the RL, suggested by 4 of 7)1 respondents, was strength-
ening the lower receiver (Table 15). In comments on motivational and
handling problems, 17 cadre membexs said trainees using the Ri, were
not mindful of safety precautions, but 5 others sald there were no
significant motivational problems assoclated with use of the RL. Six
said trainees did not learn the basics of rifle marksianship with the
RL, including how to correct their fire after misses (Table 16). When
agked to compare sighting and accuracy of the RL and the Ml6, 12 said
the sight pictures were comparable, but 7 said the aiming points were
different or the laser was more accurate, particularly at longer
ranges.

Summavy

Content of BRM. A change in attitudes among the cadre at Fort
Jackson, 5.C., concerning length of BRM training developed from the
time of the BRM Test (spring 1976) through the ccnduct of the RL/RFA
Test {spring 1977). The cadre now believe the hours and rounds pro-
vided for instruction in the 37-hour POl are generally adesquate.
Their ratings of individual phases of training, however, still indi-
cate that the Mechanical Training and Maxksmanship Fundamentals
phases are the most important phases and possibly require somewhat
more instructional time. The vast majority of cadre now favor the
5.2-cm standaxd for zeroing tho Ml6 rifle.
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Rimfire Adapter. The cadre evaluation of this training device
was very positlive and acceptance of it was high. Many commented on
the potential training advantages of use of a low-noise, low-recoil
system early in marksmanship training. A notable problem with the RFA
was an unacceptable fraquency of weapon malfunctions.

Rifle Laser. The evaluation of the RL was decidedly more mixed.
Its training effectiveness was not judged equivalent to that of live
fire, although responses to some quastions showed exceptions to this
Judgment (e.g., amount of reinforcement training, numbar of rounds or
trigger pulls needed for effective training, and effect on traines
motivation}. The gensral opinion was that trainees using the RL
would not ba quite as well trained as those using the M16 rifle with
5.56mm ammunition. The majority of the cadre was against use of the
RL for Racord Fire, and only 57¢ recommended its use in Pield Pive
(compared to 73% recommending the RFA for use in Marksmanship
Fundamentals) .

‘there was conslderable digagreement over the accuracy and sight-
ing characteristics of the RL versus the Hl6 rifle, Accuracy and
diffioulty of sighting wera rated asout the same for each, but 49%
daid not believe or were not certain whether aiming points were the
same. This uncertainty was reflected in the opsn-anded comment itoms.
Many believaed the RL led to less safety consciousnesa among tyainees.
Lack of noige, recoil, and inability to determine locatlons of misges
were other fraguently noted training disadvantages. Finally, & high
percentage of cadye membors baliaeved differences in trigger squeeze
between the RL and tha M16 rifle would produce training problems.

RECOMHENDATIONS

Rimfire Adapter. The subjective evaluation of the RFA suggests
that it should ba adopted for use in the Naxkemanahip Fundamentals
phaso of BRN training, 7This ovaluation appeaxs to be consistent with
the results of the analysis of the trainee performance data (Woodruff
et al., 1977).

The RFA should be redesigned or modified to decrease its malfunc-
tion rate, ox use procedurcs should be developed that will produce
such a deovease in its malfunction rate.

Rifle Lasex. The subjactive evaluation of the RI: suggasts that
the training effectiveness of the RL during the Field Fire and Record
Fire phases of BRN training is lese than the training effectivaness of
the N16 rifle with S.56mm ammunition. .This evaluation appears to be
consistent with the results of the analysis of the trainee performance
data (Woodruff at al., 1977},
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The RL shouid not be introduced into BRM training until a number
of outstanding issues are resolved and further refinements are made
in the hardware. Among the outstanding issues requiring additional
research are the mixing of laser firing and live firing during BRM
training, the accuracy of the RL, the fidelity of the RL aiming point,
and the contribution of recoil and noise to the training effectiveness
of the RL.

The RL/RFA Test data base provides a good starting point for
studying the mixing of laser firing and live firing during BRM. It
appears that the RL may offer the greatest potential as a training
device when employed in conjunction with live firing during BRM
training.

The accuracy of the RL and fidelity of the aiming point compared
to the M16 should be resolved. Speclial emphasis should be placed on
fidelity of simulation at longer range targets.

Operational testing of the Marksmanship and Gunnery Laser Device
(MAGLAD) should determine whethex recoil and noise make a measurable
contribution to the tralning effactivencss of rifle laser training
devices. This marksmanship laser training device is currently under
.development. Potential advantages of the MAGLAD aystem compared to
the current RL gsystem are the capabllity for blank firing and a bore
sighting kit for eagy adjustmant of the strike of the laser beam to
the individual soldier's aiming point.

Consideration should be given to strengthening the lcwer receiver
of the RL.




TECHNICAL SUPPLEMENT

METHOD

Research Design and Questionnaries

Questionnaires were administered to cadre members prior to and
immediately after their participation in the TCATA test. The pretrain~
ing questionnaire contained 51 ltems, all in an objective format. The
majority of the items contained 5- or 7-point rating scales. The post-
training questionnaire had 65 items, 5 of which were open-ended comment
items. This questionnaire contained 34 items that were repeated from
the pretraining questionnaire. Topics addressed were the content of
BRM, evaluation of the RFA, evaluation of the RL, and background infor-
mation of the respondents.

Population

The cadre completing the questionnaires represented two groups:
cadre from the sight Basic Training companies who participated in the
test, and members of the BRM Committes Group who were actively teach-
ing in the Marksmanship Fundamentals, Field Fire, or Recozd Fire
phagses of BRM. The pretraining questionnaire was completed by 70
individuals, and the posttraining questionnaire, by 71 individuals.
Out of the 70 respondents to the pretraining questionnaire, 67 of
these individuals ccmpleted the posttraining questionnaire. These
samples represented approximately 908 of the target BRM committee
group population and cadve from companiaes participating in the test.

The average cadre member had completed some college work, had
been in the Army sbout 10 years, and had about 1 year combat expexi-
ence. The typlcal xespondent had been assigned to a Basic Training
Center approximately 1 to 2 years and had 6 to 12 montha experience
teaching BRM. Table 1 provides further data describing tho composi=
tion of the sample. None of these hackground characteristics showed
a consimtent relationship with attitudes expressed toward BRM, the
RL, or the RFA.

Data Collection

All BRN Committee Group cadra received the prataining question-
naixe prior to the start of BRM training for the pilot test company.
Thay received the posttrrining questionnaire after all test companies
had completed participation in the test, In both cases, the question-
naixes wer.s administeved in a single session at the test headquarters
by a trained data collactor.
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Table 1

Camposition of Test Sample

Characteristic Pexcentage
Officers 23
Noncommissioned officers 77
Males 84
Females 16
Company cadre 83
BRM committee group 17
Fired M16 rifle in combat 56
Qualified as expert with M16 rifle 73

The company cadre received the pretraining questionnairxe prior
to period 1 of BRM training and completed these questionnaires while
the trainees were completing the Trainee Pretraining Questionnaire.
The company cadre completed the posttraining questionnaire after
their company had completed participation in the test.

RESULTS

The analysis of the cadre responses to the pretraining and posgt-
training questionnaires was accomplished in three ways: (a) by ana-
lyzing the responses to individual items on the posttraining guestion-
naire, (b) by comparing the xesponses to similar items that appsared
on both the pretraining and posttraining questionnaires, and (c) by
comparing the vesponses to each item in specific palrs of itemg on the
posttraining questionnaire., When statistical comparisons were made
batween the mean response to an item on the pretraining questionnaire
and the mean responge to the comparable item on the posttraining
questionnaixe, a one-way analysis of variance with repeated measures
was employed, The same approach was taken in comparing the mean
responge to an item in the posttraining questionnaire with the mean
respongse to another item in the posttraining questionnaixe. The alpha
level was get at .05 in all of thae statistical tests reported in this
section, although the actusl probabilitles of significant differences
are reported. The results are organized into three sections: Content
of BRM Training, Evaluation of the Rimfire Adapter, and Evaluation of
the Rifle Laser.
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Content of BRM Training

In both the pretraining and posttraining questionnaires, the
cadre responded to a number of items that required opinions concern-
ing the coatent of BRM training. The 37-hour BRM program of instruc-
tion was employed during the Rifle Laser/Rimfire Adapter Evaluation
{see Table 2}, although the Automatic Fire and Night Fire phases of
training were not included in the evaluation.

Table 2

37-Hour BRM POIX

Training Hours of Numbex of
phase instruction rounds
Nechanical training 4 0
Narkamanship fundamentals 10 42
(including zeroing)
Fleld fire 12 118
Record fire 5 40
Automatic fire 3 45
Night firxe 3 89
Total 37 334

Houxs of Instruction. The pratraining and posttrzining question-
naires xequested the cadre to rate whether more ox fawer hours of
instruction ara needed than are specified in the firxst Four blocks of
{instruction.

The following 7-point ascale was used:

Very A good 8lightly About S8lightly A goed Varxy
much more deal more nore right lass deal less wmuch less

i ) 3 ] 5 3 7

The results arxe prasented in Table 3.




Table 3

Hours of Instruction

Mean response Significant
Question Pretralning Posttraining pre/post change

Do you feel that 3,18 3.48 Yas
trainees need mwore ox F(1,64) = 4.71
less than 4 hours of P ¢ .034
instruction during
the Nechanical Train-
ing phase of training?

Do you feel that 3.44 3,51 No

trainees need moxe or

less than 10 hours of

jastruotion during

the Marksmanship Fun-

damentala (including

zoroling) phase of

training?

Do you fgaal that 3.59 3.97 Yea d
trainees need more ox F{1,64) = 6.66 : K
less than 12 hours of p < ,012
instruction during
the Field Fire phase - 3
of training? ’

S

Do you feal that 3.54 3.89 Yes
traineas nead more ov F(1,64) = 8.14
lass than 5 hours for p < .006
Racoxd PFire
qualification?

Nurmbax of Rounds Fired. Both the pretraining and poattraining
questionneires asked the cadre if they thought that tha txainees .
should fire more ox lase than the total of 334 xounds epocified in . :
the 37-hour POI. The following 7T-point scals was used in these
lteng:

Verxy A good Siightly About Slightly A good Very
much #oxe deal more oy e right less deal lesas much laaa

1 H 3 4 F) 6 1

12




The pretraining and postiraining mean responses to these items
were 3.44 and 3.72, respectively. A statistical comparison revealed
no significant difference between the two means.

The number of rounds firved during the Field Fire and Record Fire
phages of training was systematically manipulated in the Rifle Laser/
Rimfire Adapter Evaluation. Soms trainees firad the standard numberx
of rounds called for in the Field Fire and Record Fire ghases of the
37-hour POI, and other trainees either fired one~half that number of
rounds or four times that number of rounds. Trainses who fired half
the number of rounds wexe presented only half the standard number of
targots. Trainees who fixed four times the numbar of rounds were
presented four times the standard nuxber of targets, The same 7-point
gcale as above was used in these pretraining and posttraining ques-
tionnaire items concerning the number of rounds fired.

The results from the questionnaire items concerning the numbar
of younds that should be fired during Field Fire are praesentad in
Table 4. The results from the items concarning the number of rounds
that should be fired during Recovrd Fire re contained in Table §.

Table ¢

Nugber of Rounds During Field Fire

— Naan _responss Significant
Quaation Protraining Posttraining pre/post change

Do trainees noed to fire:
Ono=half the POI nwaer 2.90 2.98 No

of rounds (59 rounds)
Full POI numbaer of 3.61 3.92 Yes

rounds (118 rounds} F(1,65) = 4.97

p < .03

Four times the POX 4.83 5.08 No

nurher of rounds

{472 rounds)
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Table §

Number of Rounds During Record Fire

Mgan regponse Significant
Quastion Pretraining Posttraining pre/post change
Do trainees need to fire: .
One-half the POI number 2.91 2.94 No
of rounds (20 rounds)
Full POI number of 3.52 3.80 Yes
rounds (40 rounds) F(1,63) = 7,39
p < .008
Four times the POI 4.88 5.39 Yas
nurber of rounds F{1,64) = 6.74
{160 rounds) p < .012

Shot Group Sirze. Currxently a 5.2-cm shot group is used for zexo-
ing the M16 rxifle during BRM. Both the pretraining and posttrainirg
questionnaires asked the cadre which shot group size is best for BRM
training. The results from these items are presented in Table 6.

Tablae 6

Shot Group Size Preferencs fur BRM Tralning

Percentages of respondents

shot group sire Pretraining posttraining
7.5 oo or larger 13 10
5.2 om 58 69
4.4 om 13 11
3.0 cm 18 9
1.5 m 1 1
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Evaluation of the Rimfire Adapter

In both the pretraining and posttraining queationnai;:%, the
cadre responded to a number of items which involved the character-
istics of the usage of the rimfire adapter (RFA) during 25-meter
training.

Zeroing. Both the pretraining and posttraining questionnaires
agked the cadre how sure they were that trainees can zexo the Ml6
rifle following Marksmanship Fundamentals using either .22 caliber
or 5.56mm ammunition. The following 7-point scale was used in rating
these items:

e et A R AT

Extremely  Very Fairly Might or Fairly Vary Extremaly
gure to sure to sure to wight not sure not sure not sure not
2ero zZaro zexo zexro to zero to zero tu zexo

1 2 3 4 5 [ 7

The results from these items on the pretralning and posttraining
questivnnaires are presented in Table 7. Statistical comparisons
among the posttraining mean responses (3.44, 3.40, 3.28) yielded no
significant differencea.

The cadro were asked whether 18 rounds of amnmunition wexo suffi-
clent for zeroing tho MI6 rifle with elithor standard ball ammunition
or .22 calibar ammunition. Tha following 7-point scale was used in
these itoms:

Vary A good Siightly About S8lightly A good Vory
many more deal morxe nore right less deal less many less

1 2 3 4 5 6 7

The pretraining and posttraining mean responses to thase itoms are
displayed in Table 8. A statistical comparison of the posttraining
maan rxeasponses (3.56, 3.60) yleldod no significant differenca.

Usage in Harkamanship Fundamentals Training. Both the pretrain-
ine and posttraining questionnaires asked the cadro whather they
thought that the use of tho RFA with .22 caliber ammunit on is bottor
or worsa for teaching Markemanship Fundamentals than the usa of stan-
daxd ball amnunition (5.56mm)., The followimg 7-point scalo was
employed in these items:

Extremoly Modorataly Slightly  About Slightly Moderately Extremely
better bettoy better the same worse worse worse
1 2 3 4 S 6 7
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Table 7

Type of Ammunition Used Duving Marksmanship
! Fundamentals and Zeroing

Nean response significant
Question Pretraining Posttraining pre/post change

How suxe are you that a 3.43 3.44 No
trainea who learns
Naxksmanshiip Funde-
mentals while firing
standaid ball amvuni=
tion (5.55mm) can
eoxo the M16, given
18 rounds of standard
ball amnunition
(3. 56nrm) ?

How sure axe you that a N 3.40 No
trainee who learns
Naxkemanship Punda-
mentals while firing
«32 ealibor ammuni-
tion can mexo the
N16 »ifle, glven 18 [
rounds of standaxd b
ball amawnition !
(5. 56mm) ?

How Mure axe you that a n 3,20 No
tralnee who learns
Narkenanghip Funda-
mentals while flrving
v22 caliber ammuni-
tion can vexo the
Rl xifle, given 1@
vounds of 23 caliber
amrunition? o
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Table 8

Number of Rounds Used During Zerxoing

Nean response significant
Question Pratraining Poattraining pre/post change

In gonaral, do you 3.42 3.56 No

think that trainees

need to fire move

or leas than i8

rounds of standaxd

bail amaunition

(5.56tm) when

gexolng the M16

rifle?
In genaeral, do you 3.48 3.60 No

think that trainees
nead to fire wore
or lsas than 18
rounds of .22
calibexr ammunition
when zeroing the
N16 pdfle with the
rimfire adapter
with (22 calibex
amnunition?

Regpagtivaly, tha pratraiuing and poattraining mean responees to this
{tam woxe 4.16 and 3.53. A statistical comparison revealed no signifi-
cant differencs betwsan the maans,

Remedial or Rednforcenment Tralning Durxing 25-Neter Training.
Both the pretralning and poattraining questionnalxes queried the
cedxe concarning hov mich ramedial or rainforcement txaining tyainecs
who uss oither 5.36 tw or ,22 cakibax asmunition will nesd during
2%-moter training (i.e., Naxkamanship Fundamentals). The following
S=point scale was employad in those itemas:

A
great daal Quite a bit Somne Very little None

1 F ) 4 S
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The results from these items are displayed in Table 9. ‘The posttraining
mean responses (2.93, 3.14) to the two items were not significantly

different.
Table 9

Amount of Remedial or Reinforcement Training
Needed During 25-Meter Training

Hean_ response Significant
Question Pretraining Posttraining pre/poat change

How much remedial or 2.70 2,93 Yes

reinforcement train- F(1,66) = 4,54

ing do you think P < ,037

that trainees who use

5.56mm ammunition

need during 25-moter

training?
How much remedial or 2.64 3.14 No

reinforcement train-
ing do you think that
trainees who use .22
caliber ammunition
nead during 25-meter
training?

Transfer of Tralning. The posttraining questionnaire asked the
cadre 1f they thought that trainees can effectively transfer their
training with the RPA with ,22 caliber amewnition to the firing of
an N16 with standard ball ammunition (5.56mm). Eighty-four percent
of the respondents indicated "Yes" and l0% “No."

Effect on Motivation. Tho posttraining questionnaire asked the
osdre if they flelt that the use of the RPA with .22 caliber ammuni-
tion by trainees lncremsed or decreased motivation to pexform wall
during their 25-meter training, as compared with trainees who used
5.56mm amnunition during thelr 25-meter training. The following
7-point scale was used in thia {tem:

18




BExtremely Moderately Slightly No Slightly Moderately Extremely
increased increased increased effect decreased decreased decreased

1 2 3 4 5 6 7
The wean response to this item was 3.79.

Conducting Training. The posttraining questionnaire asked the
cadre if they enjoyed training with the RFA with .22 caliber ammuni-
tion. Fifty-six percent of the respondents indicated *Yes," 37%
indicated "No," and 7% indicated that they "Did not conduct training
with the rimfire adapter."

Cadre were also asked if it was easier or harder to conduct
training with the RPA with .22 caliber ammunition than it is to con-
duct training with the M16 using 5.56mm ammunition., The following
7-point scale was used in this item.

Bxtremely Modexately Slightly No Slightly Moderately Extremely
easiexr easier easler difference harder harder harder
1 2 3 4 5 6 7

The mean response was 3.97.

Characteristics of the Rimfire Adapter. This section describes
the cadre's evaluations of a numbexr of firing characteristics of the
RFA with .22 caliber ammunition comparad to firing characteristics of
the M16 yifle with 5.56mm ammunition.

1. Accuracy. The pasttraining questionnaire reqiested the cadre
to rate the accuracy of firing the RFA with .22 caliber ammunition at
25~-meter targets, as compaxed with the acouracy when firing the M16
with 5.56mm ammunition. The following 7-point scale was used:

Extremely Moderately S8lightly About 8lightly Noderately Extremely

wors movre moxe the less lass less
accurate accurate accurate same accurate accurate  accurate
1 2 3 4 5 6 7

The mean response was 3.86.

2. Alming Point. The posttreining questionnaire asked the
cadre whather you have to alm at the same point on the target with the
RFA firing .22 caliber ampunition that you aim at with the N6 rifle
firing 5.56ma ammunition. Seventy-two percent of the respondents
indigated “Yes," 188 indicated “"No," and 108 indicated that they ware
“Not sure."
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3. Difficulty in Zeroing. The posttraining questionnaire asked
the cadre to rate the difficulty in zeroing when firing with the RFA
with .22 caliber ammunition, as compared with the difficulty in zero-
ing when firing the M16 with 5.56 ammunition. The following 7-point
scale was used:

Extremely Moderately Slightly About Slightly Moderately Extremely
less less less the more more more
difficult difficult difficult same difficult difficult difficult

1 2 3 4 ) 6 7

The mean rating was 3.43. The mean rating was found tc be signifi-
cantly less than a scale value equal to 4 ("About the same)
(t = -3,05, df = 41, p < .0l).

4. Recoil. The posttraining questionnaire asked the cadre to
rate the amount of recoil when firing with the RFA with .22 caliber
ammunition, as comparud with the amount of recoil when firing the M16
with 5.56mm ammunition, using the following 7-point scalet

Extromely Moderately Slightly About Slightly Moderately Extremaly

lass loss less the moxe more mora
recoil rucoil recoll  same recoil racoil rocoil
1 2 3 4 [ 6 7

Tho mean rating was 2.35. The moan rating was found to be signifi-
cantly less than a scale value aqual to 4 ("About tho same")
{t = ~8.92, Af = 42, p < .001).

S, Noise. fThe posttraining questionnaire asked the cadre to
rate the amount of nolse when firing the RFA with .22 caliber ammuni-
tion, as compared with the amount of unolse when firing the N1G with
5.56mm ammunition, using the following scale:

Extremoly MNoderately Slightly About Slightly Moderatoly Extremely

lass less less the BoYe nore noye
noise nolse noiseo sane noise noiso noise
1 2 3 4 5 6 7

The nmean rating was 2.05. The mean rating was found to be signifi-
cantly less than a scale value aqual to 4 {"About the sama")
(t » -8.88, df = 42, p < ,011).

6. Jamning ox Feading Problema. The cadre were asked if the RPA
with .22 calibey ammunition had moxe jamnming or feeding problems than
the N16 rifle with 5.56mm ammunition. 'IWenty-ong porcent responded
“No," 31w responded “Yes, slightly more,™ 15V responded "Yos, a good
deal more," and 338 responded “Yes, very much more."
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Recommend Usage. In the posttraining questionnaire the ¢adre were
asked if they would recommend that the RFA with .22 caliber ammunition
be used during 25-meter training, including zeroing. Seventy-three
percent of the cadre responded “Yes" and 27% *No."

Comments Concerning the Rimfire Adapter. While completing the
posttraining questionnaire, the cadre were requested to briefly explain
what they liked and disliked about the RPA. They were also requested
to explain any advantages and disadvantages of using the RFA with .22
caliber ammunition during 25-meter training rather than an M16 rifle
with 5.56mn ammunition. The responses were categorized and tabulated.
Rasponses given by two or more respondents are presented in Table 10.

Table 10

Cadre Commants on Likes and Dislikes
About the Rimfire Adapter

Comment Number of cadre
Likes
«22 callber produces less noise 8
+31 caliber anmo more economical 6
Less feax of weapon and stronger S

tendancy to apply RRM skills
dua to less noise

lase yvecoil with #FA 3
Digliken

To0 many weapon malfunctlons 13

5.56mm ammo more reallstio 5
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Evaluation of the Rifle Laser

In both the pretraining and posttraining questionnaires, the cadre
responded to a number of items pertaining to the design, operation, and
usage of the rifle laser.

Usage in Fleld Firve Training. Both the pretralning and post-
training questionnaires asked the cadre if the use of the RL is better
or worse for teaching Fleld Firing techniques than the use of standard
ball ammunition (5.56mm).+ The following 7-point scale was used in
these items:

BExtremaly Moderately 8Slightly About Slightly Moderately BExtremely
better better better the same wvorse worse worse

1 2 3 4 S 6 7

Respectively, the mean pretraining and posttraining responses to the
items were 4.72 and 4.79, A statistical comparison revealed no sig-
nificant difference in the means.

Usago in Record Fire. Both the pretraining and post training ‘quos-
tionnaires asked if the RL is good or bad for use during Recoxd Fire
qualification. The following 7-point scale was employed in these items:

BExtremely MNoderxately Slightly Slightly Hoderately Extremely
good good good Borderline bad bad bad
i 2 3 4 5 6 7

The mean pretraining and posttraining responses to the ltoms were 4.9}
wnd 4,71, respectively. A statistical comparison indicated no signifi-
cant difference in the means.

Number of Rounds. Both the pretraining and posttraining question-
naires asked the cadre if trainees who fire the RL during the Field
Firing noed to flre more or fewer rxounds than trainees who fire 5,56mm
aspunition, The following 7=-point scale was used in those items:

Vary A good Slightly About  Slightly A good Very
much more deal moxe wore the same legs deal less much less

1 3 ’ 3 3 5 3 7

‘The mean responses to the pretraining and posttraining lcems were 3,61
and 3.65, respectively. No aignificant diffaerence was datected batween
the neans.
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Remedial or Reinforcement Training. Both the pretraining and
posttraining questionnaires asked the cadre to indicate how much
remedial or reinforcement training they thought that trainees who use
5.56mm ammunition need during the Fleld Fire and Record Fire phases
of training. The cadre were alsc asked the same question concerning
the use of the RL. The following S-point scale was used in these
ltems:

A
great deal Quite a bit Some Very little None

1 2 2 4 S
The mean pretraining and posttraining responses for these items are

presented in Table 1ll. A statistical comparison of the two post-
training mean responses revealed no significant difference.

Table 11

Amount of Remedial or Reinforcement Training Needed

L i

Type of Significant
training Pretraining Posttraining pre/post change
Field Fire and 2.97 3.04 No
Record Fire with
5.56um ammo
Field Fire and 2,51 3.06 Yes
Regord Fire with F(1,47) = 8.47
the rifle lagsex p < .005

In the posttraining questionnaire, the cadre were asked if they
would like to use the Rl for reinforcement training if scaled-down
ranges and targets were avallable at their unit, FPifty-eight percent
of the cadre raaponded “Yes," 338 “No," and 9% “Not applicable.”

Transfer of Training. The posttraining questionnaire asked the
cadre Lif they felt that the trainees can affectively tansfer their
training with the RL to the firing of an M16 with 5.56mm ammunition.
Sixty-four parcent of the cadre rxespopded “Yes* and 368 “"No.®
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In both the pretraining and posttraining questionnaires, the
cadre were requested to indicate if they thought that trainees who
used the RL during the Field Fire and Record Fire phases of training
would do better or worxse, whan firing on a Record Fire range with
5.56mm ammunition, than trainees who had used 5.56mm ammunition during
the Field Fire and Record Fire phases of their training., The follow=-
ing 7-point scale was employed in these items:

Extremely Moderately Slightly About  Slightly Moderately Extremely
better bettexr better the same worse worse worse

1 2 3 4 ) 6 7

The pretraining and posttraining mean responses were 4.70 and 4¢.48,
regpectively, which wers not significantly different. A significant
difference was observed betwsen the posttraining mean response and a
scale value equal to 4 ("About the same™) (¢t = -2,54, 4f = 51,

p < .02).

Confidence in Hitting Targets. Both the pretraining and post-
training questionnaires asked the cadre to rate how sure thay were
that a trainee who completes Fleld Fire and Record Fire using 5.56mm
ammunition can hit a man-sized taxget in daylight with an M16 rxifle
using 5.56mm ammunition. This question was asked for three different
taxget rangaes (25-100 m, 100-200 w, «00-300 m). The cadre were also
asked to rate how suxe they were that a trainee who completes Field
Fire and Record Fire with the RL could hit targets with an M1S rifle
using 5.56mm ammunition undex the same three target conditions. The
following 7-point scale was uged in these items:

Extremely Vexy Fairly Might Fairly Very Extxemely
sure sure sure hit or sure to sure to sure to
to hit to hit  to hit miss miss miss miss
1 2 3 ) 5 6 7

The mean responses to these pretraining and posttraining items are
contained in Table 12. In Table 13, poattraining responses for these
items are analyzed. This table compares the confidence expressed by
the cadre in those trainaes who used the R during Field Fixe and
Recoxrd Flve training versus those who used tha M16 yifle with 5.56mn
armmunition.

Conducting Training. The posttraining questionnaire asked the
cadre if they faolt that the use of the Ru by trainees incraased ox
decraased theix motivation to pexform well during BRM, as compared
to the use of the M16 rifle using 5.56mm amnunition. The following
7-point scale was used in this item:
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Table 12

Confidence in Hitting Targets

i e

Target Mean confidence in Significant
Type of distances hitting targets . pre/post ’
training {(m) Pretraining Posttraining change :
After completing  25-100 2.48 2.46 No
Field Fire and !
Record Fire 100-200 3.67 3.06 No
with 5.56mn
ammo 200-300 4.04 3,89 No
After completing 25-100 3.03 2.98 No
Field Fire and :
Record Fire 100-200 3.55 3.54 No
with the rifle
lasay 200-300 4.22 4.11 No
Extremely Modarately Slightly No Slightly Moderately Extrowely

increased increased  increased offect docreased docreased  decreased

1 2 3 4 ) [ 7
The mean response was 4.12.

The cadro wore also asked if it was easier or havder to conduct
training with the RL than it was to conduct training with the M6
using 5.56mm ammunition. Tho following 7-point scale was employed in
this itom:

Extremely Moderately Silightly No Slightly Modorately Extremely
vasior easiox easler difference  harder hardox harder
1 2 3 4 5 6 7

The mean response was 3.89.
Anothar quastion asked the cadre if they enjoyed conducting train=

ing with the RL. Sixty-thros percent of the cadro responded “Yes,"
358 "Ro," and 2V "Did net conduct training with tho rifla laser."
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Table 13

Pogttraining Item Comparisons of Confidence in Hitting Targets

Nean confidence in hitting targets.

Target . (Field Fire and Record Fire)
distances N16 with Rrifle Significant
(m) 5. 56mm ammo lasexr difference
25«100 2.41 2.98 Yeas
F(1,50) = 9.11
P < ,004
100~200 3.04 3.54 Yes
F(1,51) = 9.34
P < 004
200-300 3.89 4.11 No

Note. Some of the wean response values in this table differ slightly
from those in Table 1l because repeated measures, one-way
analyses of variance, were employed in constructing this table.
Only those individuals who answored each item in a paiy of
items wore included in the analysis.

Characteristics of the Rifle Laser. Within the posttralning
questionnairae, a number of items required the cadre to rate how simi-~
lar various charactexistics of the RL are to characterlstics of the
N16 rifle with 5.56mn awmunition.

1. Accuracy. Cadre were instructed to coupars the accuracy of
the BL with the accuracy of the N6 rifle whon firing with $.56mm
ampunition. The following 7-point scale was usedt

Bxtremely HNoderatsly Slightly About Slightly Noderately Extremely
more more moxe the less lesg less
acourate acourate accurate Bsame  accurate  accurate accurate

1 2 3 4 5 6 7

The mean response was 3.94.
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2, Aiming Poink. In a related question the cadre were asked if,
in order to hit the target, they had to aim at the same point on the
target with the RL as you do the Ml6 rifle firing 5.56mm ammunition.
Fifty-one percent of the cadre asnwered "Yes," 37% "No," and 12% "Not
sure.” .

3. Difficulty in Sighting. The cadre were asked to compare the
difficulty in sighting the RL with the difficulty in sighting the M1§

rifle when firing $.56mm ammunition. The following 7-point scale was
used in this item:

Extremely Moderately, Slightly Slightly Moderately Extremaly
less less lass About wore noxe moxe
difficult difficult dAifficult the diffjcult difficult difficult
to sight to sight to sight same to sight to sight to sight

1 2 3 4 5 [3 7

The Wmean response was 3.92.

4. Difficulty in Hitting Targets. In the pretraining and pest-
training questionnaires the cadre were asked to assess the difficulty
of hitting tavgets with the RL, as compared with the difficulty of
hitting targets with the M16 with 5.56mn ammunition. The following
T-polnt scale was usodi

Extremaly Moderately Siightly Abcut Slightly Modorately Extremely
less less less the more noxe noxa
difficult difficult diffiecult same difficult difficult Aifficuly

1 2 3 [ 5 6 K
Reapectively, the pretralning and posttraining msan rasponses wexe
3.91 and- 3.63. Mo significant difference was detacted betwsen the
two moans. A significant difference was observed Kotween the post-
tralning mean response and a scale value equal to 4 (“About the
sama®) (t = -2.50, 4f = 58, p < .02),

5. Firing Realism. In both the pretralning and posttraining
questionnaires the cadxe were raquested to indicate whether firing
thoe RL realistically ox unreallstically simulates the firing of an

R16 rifle with S5.56mm ammunition. The following 7-point scale was
uged in these itema: ’

Bxtramely Noderately Slightly ' Slightly  Nodexately

) . Bxtremoly
realistic realistic reallatic Borderline unrealistic unrealisztic unrealistic

1 2 3 q 5 6 B
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The mean responses to the pretraining and posttraining items were
5.51 ang 5.00, respectively. The posttraining mean response was
significantly lower than the pretraining mean response

(F (1,47) = 7.66, p < .008). .

6. Trigger Squeeze. The cadre were agked if, because of dif-
ferenzes in the trigger squeeze between the RL and the M16 rifle
when firing 5.56mm ammunition, training with the RL made it harder
to fire the M1é rifle with ball ammunition. Forty-one percent of

the cadre responded "Yes," 31% rasponded "No," and 28% responded
"Not sure."

7. "Weight. The cadre were instructed to compare the weight of

the RL to the weight of the M16 rifle with 5.56mm ammunition, using
the following 7-point scale:

Extremely Moderately Slightly Rbout  Slightly Moderately Extremsly
lighter lighter lighter the same  heavier heavisxr heavier

1 2 3 4 5 6 7

The maan regponse was 3.55. This mean was significantly less than a
scale value equal to 4 (“About the same™) (t » -3.92, df = S50,
p < .001).

8. Dalanca. The cadre were requested to compare the balance of
the RL with tha balance of the M6 with 5.56mm ammunition, using the :
following 7-point scale:

Exiremaly wsodarately Slightly About Slightly Noderately Butramely
better bettex batter the worse NOYSO woxse
balance balance balance sgame Dbalance balance balance
. b
1 2 3, 4 S 6 7 \
The mean response was 4.04. \
i
Recormend Ugage. In the posttraining questionnaive tna cadre \
ware asked if thay would recommend that the RL be used during Field
Fire training. Fifty-savan parcent of the cadre indicated “Yas" and

43n "H0," They were also agked i{f they would racommand that tha RL
be used during Record Fire qualification. Thirty-eight parcent of
the cadre responded "Yes,” and 628 "No."

Comments Concerning the Rifle Lager. Wwhile completing the
posttraining questionnaire, the cadre ware requested to respond to
four open-ended items that addressed their likes and dislikes con-
cerning the RL, pogaible design improvemants, motivational problems
agsociated with using the RL, and the sighting and accuracy of the

RL. The tahulations pressnted in Tables 14-17 include only comments
wads by two or more cadre membara.
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The cadre were asked to briefly explain what they liked and/or
disliked about the RL and to explain any advantages and/or disadvan-
tages of using the KL during the Field Fire and Record Fire phases
of training rather than the M16 rifle with 5.56mm ammunition. Their
rasponses are presented in Table 14.

Table 14

Cadre Comments on Likes and Dislikes
About the Rifle Laser

Comment Number of cadre
Likes
Quieter 11
Economical 4
Safer 3
Helps .rainee gain confidance in weapon 3
Dislikes
Unrealistic--no recoil and/or noise 16
Trainee unable to detexmine where a 8
“misg" struck
Trainecs loss safety conscious 5
Trainee unable to practice immadiate 3
action steps dua to lack of chaberad
rounds
Unable to detormine weapon malfunction 2
Targets required frequent repair resulting 2
in lost time
Malfunctioned in rainy weathex 2
initial shock of firing S5.56mm ammo ?
Nolisg and rocoil major factor with female 2

trainees. (If cadre loa.n to fire with
lager, they lose acquired skills when
transition to ball is effected.)

The cadre were roquested to briefly explain any dasign improve-
ments which thay would recomntend for the RL. Thelr recommendations
are displayed in Table 15.
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Table 15

Cadre Comments on Recormend Improvemrents
for the Rifle Lasex

Recommendation Number of cadre
Make lower receivex stronger 4
Inprove to enable trainee to fire during 2
inclemant woathexr (e.g., rain)
Add movable charging handle 2
Add nolase and recoil 2
Change poaltion of countexr on weapon 2

{prement position hindexs trainee
in affeoting prone position)

The cadre ware asked if training with tha RL vreated any wotiva-
tional problets for traineos and {f they chsorved any careless handling
oxr us¢ of the RL. Those comnvents are prosented in Table 16.

Finally tha cadre were requasted to desoribe the sighting and
acouracy ¢f the RL ar compared with the M6 vifle with 5,.56mm ammu-
nltion. thoy ware also asked whathor the same sight ploture is requived
with the Rl and the MG rifle using 5.56rm amnunition. Thoy wers also
askaed to deacribe any problems with the RL. Thalr commente to thess
questions are presented in Table 17,
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Table 16

Cadre Commants on Rifle Laser Motivational
and Handling Prorlems

Comment Number of cadre
Troops were not mindful of safety 17
precautions .
No problem, trainees were motivated 5

Do not feel trainee learns basics of
firing woapon with the rifle laser ’ , 4

Tvalnees did not know how to correct 2
their fire when they miassed ’

Table 17

Cadre Comnents on Use of the Rifle Laswer

Commant Nutbex of cadre
8ight picture same or couwparabie 12
The alwming point wae 4iffersnt for 5

the rifle laser at digtant targetz

Lagar more acourats, sight plcture is 2
in center of tevget while (it is
nacasaary with Ml§ to ohtaln vaxving
sight pleturss depunding on tha range

“to the tamat
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